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(54) CnOCOB H3rOTOBJIEHHJl JTEftHEPOB 
(57) Abstract: 

Hcnanb30BaHHe: o6pa6orKa weTajuiOB AaaaeHMeM. b uacTHocrH. o6pa6oTKa Meroflow xojioahoh 
nnacTPweexott fle<f>opMaumi. CympocTb n3o6pereHiwi: mroTaannBaioT abc ^erajra - Tpy6y w o6qjio**kv to 
MaTepnanoB c peamswhcu npeaejioM ynpyrocTH. Co6apaiOT ynoMHHyrbie p£Tajm nyrejA ycTaHOBKH Tpy6bi b 
o6ojiowy c 3a3opoM. nocne c6opKH ruiacTHMecKoft flofropManrat noABepraioT flexa/ib, roroToaneHHyio M3 
uerajuia c ueHbnmM npeaenoM ynpyrocm. 2 mi. 



Description [OnacanHc n3o6peTennflI: 



M3o6peTeHMe othocmtch k xo/ioahoh oopaoorae MeraJuioB ruiacnwecKMM /je<|x>pMMpoBauHeM m Moxer 6btTb 
Mcnonb3OBaH0. HanpuMep. A"* raroToaneHMH netoepoB Ann uwnHHnpoB mTaHroBbix He<J»THHbix HacocoB. 

M3BecTCH cnoco6 HsnoToanciom JiewnepoB. corjiacHo KOTopoMy TOHKocTCHHan Tpy6a BcraB/iHeTCH b 
o6onoHKy c 3a3opoM |1| Mtxpy HapyTKHOH noBepxHocrbio Tpy6bi k BHyTpeHHeM nooepxHocrbio o6oji<wkh 
HMeercH 3a3op. 

HeAOcrraTKOM npiraeAeHHoro cnoco6a HannercH HarawHe 3a3opa MeraAY Tpy6ow m o6ohoukom, npHBOAHXHero 
k CHmsemao jkoctkoctm jieiniepa, a b HCKOTOpbix cnyHanx, nanpMMcp, npH raroToancHHH nprmmj\poB 

He<jrrHHbix HacocoB ra jieimepoB, 3a3op 3HawrejibHo CHHaaer KauecTBO nocJi^yiomeM onepaupw 
ynpoweHHH BHyrpcHHefl noaepxHOCTM muiHHApa aaoTHpoaaHMCM. 

M3BecrcH cnoco6 roroxoancHUH nefiHepoB, cornacHO KOTopoMy HapywHyio noBepxHocrb Tpy6bi h 
BnyrpeHHioiD noeepxHOCTb ooojiohkh H3ix)TaBnnBaioT kohjukckhmh |2| HeAOcraTKOM BbnncorracaHHoro 
cnoco6a jranHercH to, mto oh cjiomhhim b ocynjecrBneHnM. Cnoranocrb npencraBrwer h3poto bfichkc 
conpHPaeMbix noBepxHocrcM h6o TpeoyercH crporo cornacoBaTb OAHoocHocrb kohmucckom BHyrpeHHeu 
nosepxHocTH o6ojiomkm c kobotockoh Hapy»Hoii noBepxHocrbio Tpyobi. 

TaxHe K3BecTen cnoco6 h3Potobjichkh nenHepoB, cornacHO KOTopoMy nocne coopKH Tpy6w c ooonoMKoii c 
HeKoropbiM 3a3opoM no conpnraeMbiM no oepxHOCTHM , neftnep noABeprawT aBTo4)pcTnpoBaHHK) (cm.tsm rae 
crp.38) 131 T. c imacTiwecKOH A«fropMaqrai Tpy6w c uenbio ycrpaneHMH 3a3opa utxpy rpy6oH h o6onoMKOH, 
m o^HOBpeMeuHoro ynpoweuHH Tpy6bt. 

HeftocrraTKOM M3BOCTHoro cnoco6a kopotobjichkh jicftHcpos hbjihctch to, mto npn CKpennemoi JictacpoB 
nocpc^CTBOM ruiacTwuecKofl p^opuddjym o^Hofl H3 RcraneM jieitaepa (o6ojiohkm vum Tpy6bi), He 
yMMTbisaioTCH MexaHiwecKHe cBOHCTBa lierarmoB, hto He no3BOJiHer o6ecneqnTb KanecTBeHHoro . 
6e33a3opHoro cKperuieHHH Tpy6bi c ooohomkoh h. Rax cneACTBue, npuBojjHT k HH3KOMy KanecTBy K3RejutH b 
qenoM. 

HanpHuep, npn rorwoBjieHHH u lui mha dob He^rrnHbrx nrraHPOBbOc Hacocoo H3 cKpeiuieHHbix jieiteepoB, r^e 
Tpy6a H3roTaBnnBaercH H3 BbicoKanerwpoBaHHOM a3onipyeMoif cranH. a o6onoMxa m HH3KoyrneponHCTOM 
crajiM, H3-3a BbtineyK a3aHHoro He^ocraTKa b npoqecce a30T*ipoBaHMH qnnHH^poB H3 3a3opa BbraejiHioTCH 
ra3bi, npenHTCTByioEawe HopMajibHOMy nporeKaHMK) npouecca a^oTHpoBaima. b pe3yjibTaTe Hero pe3K0 
B03pacraer bdcmh a3onipoBaHHH h CHM*aeTcn KanecTBO a30TwpoBaHKH noBepxHOCTH intfirarapa h Hacoca B 
uenoM. 

3a^aweM H3o6pereHHH fumncTcn pa3pa6oTKa cnoco6a rororoBneHHH jieiraepoB, o6ecnewBaioinero 
KatiecTBeHHoe 6e33a3opHoe coe^HHeHHe Tpy6bi c ooojiohkoh m noBbuneHae xecTKOCTH netoepa. 

YKa3aHHbiA TexHiraecKMii peayjibTaT ^ocTMraercH tcm, uto npw roroTOBneHKH jietoepa, BmnoHaioniero 
raroTOBneHMe nsyx ^eranew Tpy6bi h o6ojiotoh h c6opioi hx flpyr c APY^° M c 3a3 °P OM > corjiacHo 
B3o6pereHHK> nnacnwecKOMy Ae^pMHpoBainao noAsepraioT Aerajib. n3roTOBaeHHyio H3 Mera/uia c 
MeHbnxHKC Dpe^enoM ynpyrocnt. 

Pe3ynbTaT0M peuxemvi nocTaaneHHoit 3aAaxm «Bnnerc« to, mto npw bosacmctbum Ha jxerranb, 
H3roToaneHHyK) H3 Meranna c MeHboiMM npcflenoM ynpyrocTM Mepe3 Hee mw B03AeMCTayeM Ha neranb c 
6ojibaoiM np^enoM ynpyrocTM. 

nocne chhthh Harpy3KM B Aeranw c MeHbmMM npeAenoM ynpyrocru ocraioTCH ocTaTOMHwe nnacTiwecKMe 
Ae4«pMaHMH, a A eTaJlb c 6onbiHHM npe^ejiow ynpyrocTM npMMer cbok nepBOHauajibHbie pa3Mepbi m 
6e33a3opHO npmuuKer k conpnraeMOM noBepxHocnt ynpyroft Aeranw. 

Ha 4»ht. 1 H3o6pa»eH cnoco6 coeAMHeiam /ieHnepa. b KoropoM o6onoMKa n3POTOBneHa W3 Meraxuia c 
MeHbinMM npeAejioM ynpyrocTH, a Tpy6a M3roToanena H3 Meranjia c 6onbnmM npeAenoM ynpyrocru; na 
(j)Mr.2 cnoco6 coefjyaieivm ziewHepa, b kotodom o6ojiOMKa iraroroaneHa W3 Meranna c 6on brawn npeAenoM 
ynpyrocTM, a Tpy6a wsroToaneHa H3 MeTa/uia c MeHbiiiMM npeAenoM ynpyrocTM. JleiiHepa H3roTaHnwBaioT 
cneAyiomHM o6pa30M. 

nepaoHaMajibHO M3roTannMnaioT ooonoHKy 1. nocne 3aMepa BuyrpeHHero AMawexpa o6ojioukm 1 
o6pa6aTWBaiOT no HapyjicuoM noBepxnocTM rpyoy 2. o6ecneMMBan rap aHrwpoBaHHbui 3a3op Me«AY 
conpHraeMbiMM nooepxnocrnMH. nocne c6opKK ooono^Kw 1 c rpyooii 2 neirnep nocTynaeT iia onepamco 
cKpcnneHMH. CKpeimeimc ocyinecTanHercH nocpcACTBOM j\e$opM.aij}m. oahoh H3 conpnraeMbix jxerajien. 
o6onoMKH 1 hjih Tpy6w 2. flc^opMai&oo mowho npoBOAMTb npw noMoinn bwcokwx AanneHHW jkhakoctm, 
ra30B, cnocoooM kobkm, o6KaTKM, AopKOBaHWH wnw npyrMX cnocoooo. 

Ha 4>nr.l noKa3an oam" "3 B03M0iftHbtx BapaaHTOB CKpennciain ncihiepa. b kotodom oocnowa 1 



raroroancHa W3 MCTanna c MeHbnmM npenenoM ynpyrocrw, a Tpy6a 2 «3 Meranna c 6ojibinMM npc^enoM 
ynpyrocTH. B npMBe^eHHOM cnynac nnacmwecKOM Ae(fopMan>ni noflBepraiOT oGonowy 1. flnH aroro na 
MeraJUiopemymeM ofopyAOBaHHH. nanpHMep. ropiooHTajibwo-pacTOimoM craHse B BepTjnojKHOfi 6a6Ke 
ra^e/ntH. no ocu crama ycraHannHBajoT o6KaTHoft micrpyMeirr c ^e^opMMpywnuMMW panHKaMii 3. B 
crc6enb craima ycraHaanMBaiOT onpanKy 4, Ha koto port nocpeflCTBOM urrw<Jrra 5 3aKpciuiHK)T /icAHcp. 

nocne HacTpoftKM AetjiopMHpyiomHx ponwKOB 3 Ha paauep MeHbme Hapy whopo njiaMerpa ooonowH (pa3Mep 
no ^e^pMHpyiomwM pojiKKaM onpe^cjiReTcn 3KcnepK\ieHTanbH0 , b 3aBWCHMocrsi or jn*aMeTpa Jieimepa, 
TonmwHbi creHOK o6onouRH 1 ii Tpy6bi 2 h MexamraecKHX CBoftcTB MeTanjia) pacKaTHOMy HHcrpyMeirry 
coo6m,aioT epaii;aTenbHoc ppHxeime V, a /icimepy nocrynaTenbHoe S, BbmonHHioT njiacrcfMecKyio 
Ae$opxiaUH» o6ojioukh 1 h ynpyryio Ae(J>opManHJO Tpy6bi 2. 

B CBH3H C pa3JIMMHblMH MeXaHHUeCKHMH CBOHCTBaMH MCTaJUIOB odojioukh 1 Yi Tpy6bi 2 B 060JlOMKe 
npoM3oft^yT nnacTMMecKne ne^opMauHM, b pc3ynbTaTe «iero HapyraHbiH w BHyTpeHHHH ^waMerpbi 
yMeHbmaTCH, a b Tpy6e 2 npoH30Hnyr ynpyrae AaJjopMaqrai, r^e nocne chhtkh Harpy3Kn napaMerpbi 
Tpy6bi B03BpaTHTCH b nepBOHauaJibHoe nonoraeiaie, npH 3T0M, npoH3ofiACT 6e33a3opnoe m xauecTBeHHoe 
CKpenneHHe neftHepa. 

Ha (Jut. 2 H3o6pameH onwn K3 B03M0»Hbtx BapwaHTOB CKpenneHHH jieimepoB, b kotopom o6onowKa 1 
loroToaneHa W3 MeTaruia c 6ojibnmM npe^enoM ynpyrocTM, a Tpy6a 2 H3 Merajuia c MeHbimcM npeftejioM 
ynpyrocTH. 

JleiiHep ycraHannnBaiOT Ha npoTfOKHOfi craHOK c ynopow b npncnoco6jieHHe 6 o;;hmm h3 Topues. B 
OTBepcme Tpy6bi 2 bbo^rt onpaeKy 7, Ha Bbixojj b KOTopyio BaopawBaKxr nppH 8. flopH no HapyxutoMy 
jpiaMCTpy Bbino/iHCH Ha paoMep oojibme pa3Mepa Bny*rpcHHero ^uawerpa Tpy6bi 2. Bejnrama Harara AOpHa 
8 b oTBepcTMM Tpy6w 2. KaK h b npeflbmymew cjiyuae, onpeAcnHercn 3KcnepnMeHTajibH0. npii BKjnoueHioi 
onpasKH 7 no^a™ S npOH3BOAHT nnacTHHccKyio Ae^opManrao Tpy6bi 2 h ynpyryio Ae^opMaujoo o6ono^KH 1. 
npHBOAHnjHX k 6e33a3opHOMy m k aMCCTBCHHOMy cKpenncHMio o6ojiowkh 1 c Tpy6oft 2, KaK h b rrp^wflyiueM 
cnyMae. 



Claims (OopMyna M3o6perenHnJ: 

Cnoco6 MororoDJieHHH nefmepoB. Bmno^aioiUMfl loroTOBJieHMe Tpytfbi m o6onomai, c6opKy mx flpyr c flpyrow 
nyTeM ycTaHOBKM Tpy6bi n o6onoHKy c 3a3opoM w nocjiejjyiouxpe nnacnroecKoe Ae^pMnpoeaHwe oflHOft W3 
oo6paimbix /jeTaneff, OTjnrcaiotuHiicH tcm, irro Tpy6y h o6ono*iKy M3POTaBJTMBaioT ro MeTannoB c pa3HbCM 
npe^ejioM ynpyrocTH. a ruiacnmecKOM ^e$opMaumi no^oepraioT ^exa/it>, raroToaneHHyio M3 Meran/ia c 
MCHuroiM npe^cjioM ynpyrocm. 
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(54) LINER PRODUCTION METHOD 
(57) Abstract: 

Field: Plastic metal working and, in particular, metal working by the cold plastic 
deformation method. Substance of invention: Two parts — a tube and an enclosure — are 
made of materials with different limits of elasticity. These parts are assembled by 
inserting the pipe into the enclosure with a clearance. After their assembly the part made 
of a metal with a lower limit of elasticity is subjected to plastic deformation. 2 dwgs 
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Description: 

The invention relates to cold working of metals by the plastic deformation method and 
can, for instance, be used for the production of liners for oil-well sucker rod pump 
cylinders. 

A liner production method is known, which involves the insertion of a thin-walled tube 
into an enclosure so that there is a clearance between the outer surface of the tube and the 
inner surface of the enclosure (1). 

The drawback to this method is the existence of a clearance between the tube and the 
enclosure, which results in a lower rigidity of the liner, and in some cases, for instance, 
when liners are used in the manufacture of oil-well pump cylinders, this clearance 
considerably impairs the quality of the subsequent operation — the hardening of the inner 
surface of the cylinder by nitriding. 

Another liner production method is known, in which the outer surface of the tube and the 
inner surface of the enclosure are made conical (2). The drawback to this method is that it 
is hard to use. The difficulties associated with using this method are encountered at the 
stage of forming the mating surfaces since it is necessary to ensure the alignment of the 
conical inner surface of the enclosure and the conical outer surface of the tube. 

Still another liner production method is known, in which after the tube and the enclosure 
are assembled so that there is a clearance between the mating surfaces the liner is 
subjected to autofretting (ibid, p. 38) (3), i. e., to plastic deformation, for the purpose of 
eliminating the clearance between the tube and the enclosure, and, at the same time, the 
tube is hardened. 

The drawback to this liner production method is that in joining the liner parts by 
subjecting one of them (the enclosure or the tube) to plastic deformation the mechanical 
properties of their metals are not taken into account, which makes it impossible to ensure 
high-quality tight joining of the tube and the enclosure and, in consequence, results in a 
lower product quality. 

For instance, when liners assembled from tubes made of high-alloy nitrided steel and 
enclosures made of low-alloy steel are used in the manufacture of oil-well sucker rod 
pump cylinders the gases emitted while nitriding the cylinders from the clearance 
between the tube and the enclosure due to the above drawback interfere with the normal 
course of the nitriding process with the result that the nitriding time is considerably 
increased and the quality of nitriding the surfaces of the cylinder and the pump as a whole 
is impaired. 

The object of the present invention is to propose a liner production method ensuring 
high-quality tight joining of the tube and the enclosure and a high liner rigidity. 
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This object is achieved as follows. In the liner production process including the 
production of two parts — a tube and an enclosure — and their assembly with a certain 
clearance the part made of a metal with a lower limit of elasticity is subjected to plastic 
deformation. 

In deforming the part with a lower limit of elasticity, the deforming forces are transmitted 
through this part to the part with a higher limit of elasticity. 

When the loads acting on the part with a lower limit of elasticity are relieved it will retain 
residual plastic strains and the part with a higher limit of elasticity will acquire its 
original dimensions and will tightly bear against the mating surface of the other part. 

Fig. 1 illustrates a liner production process, in which the enclosure is made of a metal 
with a lower limit of elasticity and the tube is made of a metal with a higher limit of 
elasticity, and Fig. 2 illustrates a liner production process, in which the enclosure is made 
of a metal with a higher limit of elasticity and the tube is made of a metal with a lower 
limit of elasticity. Liners are manufactured as follows. 

Initially, the enclosure 1 is produced. After measuring the inner diameter of the liner 1, 
the outer surface of the tube 2 is machined to ensure a guaranteed clearance between the 
mating surfaces. After assembling the enclosure 1 and the tube 2, they are joined. This is 
done by deforming one of the mating parts — the enclosure 1 or the tube 2. Its 
deformation can be effected by using high-pressure fluids or gases or by forging, 
spinning, mandreling or other methods. 

Fig. 1 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a lower limit of elasticity and the tube 2 is 
made of a metal with a higher limit of elasticity. In this case, it is the enclosure 1 which is 
subjected to plastic deformation. To this end, a spinning tool fitted with deforming rolls 3 
is mounted on a metal-cutting device, for instance, it is secured in the swivel workhead of 
a horizontal boring machine. Mandrel 4 is secured in the machine spindle, and a liner is 
mounted on the mandrel and fixed thereto by means of pin 5. 

After adjusting the deforming rolls 3 for a dimension smaller than the outer diameter of 
the enclosure (this is done experimentally according to the liner diameter, thickness of the 
walls of the enclosure 1 and the tube 2 and the mechanical properties of the metals used), 
the spinning tool is imparted a rotary motion V and the liner is imparted a translatory 
motion S with the result that plastic deformation of the enclosure 1 and elastic 
deformation of the tube 2 are effected. 

Due to differences in the mechanical properties of the metals, of which the enclosure 1 
and the tube 2 are made, plastic strains will develop in the enclosure, whereby its outer 
and inner diameters will be reduced and elastic strains will develop in the tube 2 and after 
the load is relieved the tube will acquire its original characteristics, the result being that 
high-quality tight joining of the liner parts will be effected. 
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Fig. 2 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a higher limit of elasticity and the tube 2 is 
made of a metal with a lower limit of elasticity. 

The liner is mounted on a broaching machine so that one of the liner ends abuts against 
fixture 6. Mandrel 7 is inserted into the tube 2, and broach 8 is screwed into the end of 
the mandrel. The outer diameter of the broach is one size larger than the inner diameter of 
the tube 2. As in the above case, the interference fit of the broach 8 in the tube 2 is 
determined experimentally. When a feeding motion S is imparted to the mandrel 7, the 
tube 2 is subjected to plastic deformation and enclosure 1 is subjected to elastic 
deformation with the result that, as in the previous case, high-quality tight joining of the 
enclosure 1 and the tube 2 is effected. 
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Claim: 



A liner production method which consists in producing a tube and an enclosure, 
assembling them with a clearance and subsequently subjecting one of the assembled parts 
to plastic deformation and wherein the tube and the enclosure are made of metals with 
different limits of elasticity and the part made of a metal with a lower limit of elasticity is 
subjected to plastic deformation. 
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Drawings: 



Fig. 1 
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Fig. 2 
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